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Temperature Region
Saurabh Singh1,∗ Devendra Kumar2, and Sudhir K. Pandey1
1School of Engineering, Indian Institute of Technology Mandi, Kamand - 175005, India and
2UGC-DAE Consortium for Scientific Research, University Campus, Khandwa Road, Indore-452001,India
(Dated: September 12, 2018)
In the present work, we have reported the temperature dependent thermopower (α) behavior of
La0.75Ba0.25CoO3 compound in the temperature range 300-600 K. Using the Heikes formula, the
estimated value of α corresponding to high-spin configuration of Co3+ and Co4+ ions is found to
be ∼16 µV/K, which is close to the experimental value, ∼13 µV/K, observed at ∼600 K. The
temperature dependent TE behavior of the compound is studied by combining the WIEN2K and
BoltzTrap code. The self consistency field calculations show that the compound have ferromagnetic
ground state structure. The electronic structure calculations give half metallic characteristic with a
small gap of ∼50 meV for down spin channel. The large and positive value for down spin channel is
obtained due to the unique band structure shown by this spin channel. The temperature dependent
relaxation time for both the spin-channel charge carriers is considered to study the thermopower
data in temperature range 300-600 K. An almost linear values of τup and a non-linear values of
τdn are taken into account for evaluation of α. By taking the temperature dependent values of
relaxation time for both the spin channels, the calculated values of α using two current model are
found to be in good agreement with experimental values in the temperature range 300-600 K. At
300 K, the calculated value of electrical conductivity by using the same value of relaxation time, i.e.
0.1 ×10−14 seconds for spin-up and 0.66 ×10−14 seconds for spin-dn channel, is found to be equal
to the experimentally reported value.
Keywords: Seebeck coefficient, Electronic structures, Thermoelectric properties, Oxide thermo-
electric
I. INTRODUCTION
In 1997, the discovery of good thermoelectric proper-
ties in the NaxCoO3 by Terasaki et al. gave a new break-
through for oxide materials as potential TE candidates.1
In the last few decades, the TE properties exhibited by
the strongly correlated electron systems have been very
interesting topic from physics as well as industrial and
engineering point of view.2 The theoretical study of ther-
mopower or Seebeck coefficient (α) in strongly correlated
system has been carried out by several authors, which is
mainly based on the Hubbard model.3–10 At high tem-
peratures, i.e. normally above 300 K, the temperature
independent thermopower has been analysed by consid-
ering the Heikes formula or formula given by Chaiken
and Beni.3,11 At high temperature (T→∞) the general-
ized expression of Heikes formula in is given by,11
α(T →∞) = −
kB
e
[ln(1− x)/x] (1)
where, x is the concentration of charge carrier, kB and
e are Boltzmann constant and electronic charge, respec-
tively. In Heikes formula, the value of α at high tem-
perature is measure of the entropy per carrier in a sys-
tem. The above expression of α (i.e. Eqn 1) was unable
to adequately explain both the magnitude and tempera-
ture dependence in NaCo2O4. In the strongly correlated
systems such as transition-metal oxides, the spin and or-
bital degrees of freedom of the charge carrier plays an
important role in the thermopower. Therefore, consider-
ation of spin and orbital degeneracy are very essential to
understand the high temperature thermopower in these
compounds.
The aspects of spin and orbital degree of freedom were
taken into account and Heikes’s formula was further ex-
tended by Koshibae et al to understand the high temper-
ature thermopower of strongly correlated systems. The
modified formula proposed by Koshibae et al is given
by,12
α(T →∞) = −
kB
e
ln[(
gI
gII
)(
1 − x
x
)] (2)
where, gI and gII are the degeneracies and it orig-
inates from the spin and orbital degrees of free-
dom. This expression (Eqn 2) of Koshibae et
al. has described the thermopower of many com-
pounds such as NaCo2O4,
7 Ca3Co4O9,
13 cobalt
perovskites La1−xSrxCoO3,
14 layered rhodium
oxides,15,16 orthochromites,17,18 manganese per-
ovskites Pr0.5Ca0.5MnO3, CaMn0.95Nb0.05O3
19 and
double-perovskites Ca(Mn3−yCuy)Mn4O12
21 and spinels
LiMn2O4,
22 iron based structures SrFeOx,
23 and
RBaCo2O5+x (R=Gd, Nd).
24 From the available high
temperature thermopower data of these compounds, it is
noticed that the theoretical values of α obtained by using
the Eqn (2), have good agreement with experimental
value of α for a particular temperature only above 300
K, and the temperature at which experimental values
and theoretical values are found to be in good agreement
varies from compound to compound. However, many
of these compounds (CaMn0.95Nb0.05O3, Ca3Co4O9
and etc.)19,20 shows the temperature dependent ther-
mopower behavior above 300 K. Thus, the formulas
given by the Heikes, and Koshibae et al. were used
2to understand the thermopower of various compounds
at high temperature, but these formula were unable
to explain the non-linear and temperature dependent
behavior of the many correlated electron systems. Also,
for high temperature one can only obtain a fix value of α
using Eqn 2. The proper understanding of temperature
dependent thermopower behavior of strongly correlated
electron systems in high temperature region are still
lacking. Therefore, we have tried to understand the
high temperature thermopower behavior of strongly
correlated system by combining the experimental and
theoretical tools, and in the present work, we have taken
the barium doped LaCoO3 compound as a case study.
Transport and magnetic properties of barium doped
LaCoO3 compound has been studied by several
authors.25–30 Mandal et al. have studied the tempera-
ture dependent Seebeck coefficient of this compound up
to 335 K. To the best of our knowledge, the high tem-
perature thermopower behavior of La0.75Ba0.25CoO3
compound has not been explored so far. Also, the
detailed study of TE properties of this compound using
electronic band structure is still lacking in the literature.
This give a motivation to explore the high temperature
TE properties of this compound.
Here, we report the temperature dependent Seebeck
coefficient of La0.75Ba0.25CoO3 compound in the tem-
perature range 300-600 K by using the experimental
and density functional theory calculations. At 300
K, the observed value of α is ∼7 µV/K and becomes
almost constant (very weak temperature dependent)
in the temperature range 300-475 K. Above 475 K, its
value increases with temperature and reaches to the
value ∼13 µV/K at 600 K. The electronic structure
calculations exhibit the ferromagnetic ground structure
of the compound with half-metallic character. For the
spin-down channel, the calculated energy gap is found
to be ∼47 meV. Using the BoltzTrap code, temperature
dependent electrical conductivities (σ) and Seebeck
coefficient (α) have been estimated in the temperature
range 300-600 K. Two current model is used to study the
temperature dependent behavior of σ and α. The values
of σ and α are obtained by taking the suitable values of
temperature dependent relaxation time for both up and
down channel charge carriers. At 300 K, the total value
of σ is found to be equal to experimental value reported
by Mandal et al.28 A small and almost linear change
in relaxation time are taken into account for spin-up
channel, whereas consideration of non-linear and large
variations in the relaxation time for spin-dn channel
gives a very good matching between experimental and
theoretical values of α in the temperature range 300-600
K.
II. EXPERIMENTAL AND COMPUTATIONAL
DETAILS
The Polycrystalline samples of La0.75Ba0.25CoO3 were
prepared through pyrophoric method.33 The step-by-step
synthesis details of barium doped LaCoO3 compounds
are provided in the earlier work by Devendra et al.26,27
For Seebeck coefficient measurement, the synthesized
powder sample was pelletized under the pressure of ∼35
Kg/cm2. Further, it was sintered at 1100 0C for 12 hours.
The diameter and thickness of the sample were ∼5 mm
and ∼0.5 mm, respectively. The temperature dependent
Seebeck coefficient (α) measurement was carried out by
using home made setup.34
We have studied the electronic and thermoelectric prop-
erties of compound using the full potential linearized aug-
mented plane-wave (FP-LAPW) method implemented
in WIEN2k code in combination with the BoltzTraP
code.35,36 We have used the exchange correlation function
within local density approximation (LSDA) of Perdew
and Wang.37 The self consistency calculations were car-
ried out under virtual crystal approximation. The on-
site Coulomb interaction strength, U = 2.75 eV is ap-
plied among Co 3d electrons. A conventional unit cell of
LaCoO3 contains two formula unit. The barium dop-
ing at lanthanum site create holes in the unit cell as
per the doping amount. Therefore, to do the 25 per-
cent barium doping at lanthanum site of LaCoO3 com-
pound, we have removed 0.50 electrons from the unit
cell and assumed that the resultant unit cell are equiva-
lent to the La0.75Ba0.25CoO3. The experimental lattice
parameters (a = 5.4549 A˚ and c = 13.3194 A˚) of rhom-
bohedral structure described by space group R3¯c were
used for the calculations.27 The muffin-tin radii of La,
Co and O atoms were fixed to 2.46, 1.97 and 1.69 Bohr,
respectively. The matrix size for convergence determined
by the RMTKmax, and value of this parameter was set
equal to 7, where RMT is the smallest atomic sphere radii
and Kmax is the plane wave cut-off. The self consis-
tency iteration was repeated until the total energy/cell
and charge/cell of the system gets converged to less than
10−6 Ry and 10−3 electronic charge, respectively. For
accurate calculation of electronic and transport proper-
ties, the k-integration mesh size of 50 × 50 × 50 was
set. The lpfac parameter, which represent the number of
k-points per lattice point was kept equal to 5 during the
calculation of the transport coefficients.
III. RESULTS AND DISCUSSION
Fig. 1 shows temperature dependent Seebeck coef-
ficient data in the temperature range 300-600 K. The
observed values of α are positive in the entire temper-
ature range under study. At 300 K, the value of α is
∼7 µV/K and it remains almost constant in the tem-
perature range 300-450 K. As the temperature further
increases, the values of α increases almost linearly in
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FIG. 1: (Color online) Temperature dependent Seebeck
coefficient of La0.75Ba0.25CoO3 compound.
the temperature range 450-600 K. At 600 K, its value
is found to be ∼13 µV/K. In 450-600 K temperature
range, a change of ∼6 µV/K is observed in the values
of α. Normally, a widely known Heikes formula is used
to analyze the temperature-independent thermopower.3
The general expression of thermopower for cobalt oxides
is given by koshibae et al.,7
α =
−kB
|e|
ln(
g3
g4
x
1− x
) (3)
where, x is the carrier concentration of Co4+ ions; g3
and g4 are spin and orbital degeneracies associated with
Co3+ and Co4+, respectively. For Co3+ (HS) and Co4+
(HS), the values of g3 and g4 comes out to be 15 and
6, respectively. Using the equation (3) and values of
g3 and g4 corresponding to the HS configuration of
Co3+ and Co4+ ions, the value of Seebeck coefficient for
La0.75Ba0.25CoO3 compound is found to be ∼16 µV/K.
This value of α is close to experimental data observed
at ∼600 K temperature. At this point it is important
to note that the use of Heikes formula is theoretically
valid only at high T, in the limit of infinite tempera-
ture, i.e. when all the relevant energies become negligible
with respect to kT. Also, use of expression gives a con-
stant value of α for high temperature region. This shows
that Heikes formula is unable to explain the temperature
dependent behavior of α of the La0.75Ba0.25CoO3 com-
pound in 300-600 K temperature range. Therefore, to
understand the temperature dependent transport prop-
erties of the La0.75Ba0.25CoO3 compound, we have fur-
ther performed the electronic structure calculations.
In order to know the ground state of the system, the
self-consistent field calculations on the compound corre-
sponding to non-magnetic and ferromagnetic phase were
carried out under virtual crystal approximations. The
value of total converged energy corresponds to the ferro-
magnetic (FM) solution was found to be ∼125 meV/f.u.
lower than that of non-magnetic solution. This clearly
suggests that compound exhibit ferromagnetic ground
state. Therefore, to understand the transport properties,
we have carried out the total (TDOS) and partial density
of states (PDOS) of FM phase. In FM phase, the value
of total magnetic moment per formula unit for this com-
pound was found to be∼1.75 µB , where the contributions
from La, Co, O atoms and interstitial region are 0.0067,
1.7057, -0.0035 and 0.0483 µB, respectively. This cal-
culated magnetic moment per formula unit is ∼0.25 µB
larger than that of experimentally reported value (∼1.5
µB) of magnetic moment by Voronin et al.
38 The value of
magnetic moment reported by Voroin et al. is obtained
by the neutron powder diffraction data at 300 K, where
effect of thermal agitation is also responsible to lower
the value of effective magnetic moment. Therefore, in
comparison to experimental value of magnetic moment,
a larger value of effective moment is expected from the
ground state calculation.
The density of states plots for FM phase are shown
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FIG. 2: (Color online) Total and partial density of
states plots for La0.75Ba0.25CoO3. Shown are (a) the
TDOS plot, (b) PDOS of Co atom (3d orbitals), (c)
PDOS of O atom (2p orbitals).
in Fig. 2. The dashed line corresponds to 0 eV repre-
sents the Fermi level EF . From TDOS plot shown in Fig.
2a, it is clearly observed that spin-up channel have ∼0.5
4states/eV/f.u., whereas for spin-dn channel there is negli-
gibly small DOS at EF . Therefore, the character of spin-
up and spin-dn channels are metallic and semiconduct-
ing, respectively. This suggest that La0.75Ba0.25CoO3
compound exhibit half-metallic behavior. To see the
contributions from different atomic states around Fermi
level, the PDOS plots for Co 3d and O 2p orbitals are
shown in Fig. 2b and 2c, respectively. For spin-up chan-
nel, the contributions in DOS of Co atom are mainly
from the dx2−y2+dxy and dxz+dyz orbitals. The values
of DOS at EF are ∼0.13 and ∼0.08 states/eV/atom for
dxz+dyz and dx2−y2+dxy orbitals, respectively. Thus,
due to metallic nature of spin-up channel the electrons
in the dx2−y2+dxy and dxz+dyz orbitals are expected
to give large electrical conductivity, whereas a small and
negative Seebeck coefficient is expected from the spin-up
channel. For both the channels, at EF the contributions
in the DOS of Co atom from d3z2−r2 orbitals are negligi-
ble. In the PDOS plot of Co atom, the spin-dn channel
have two peak in the valence band (VB), one at the edge
and another at ∼-5 eV of the VB, where as one peak
at ∼1 eV is present in the CB. The thermally excited
electrons from dx2−y2+dxy and dxz+dyz orbitals partici-
pates in the transport properties. Due to semiconducting
nature, large Seebeck coefficient and small electrical con-
ductivity are expected from the spin-dn channel. As the
temperature increases, the electrical conductivity of the
spin-dn channel also increase due to increase in the popu-
lation of thermally excited electrons in CB. It is evident
from the PDOS plot of O 2p, the contributions in the
DOS at EF from px, py and pz orbitals are very small
from spin-up channel, and the gap about Fermi level is
∼0.7 eV for spin-dn channel. Therefore, very small con-
tribution in the transport properties will be from the O
2p orbitals. Thus in La0.75Ba0.25CoO3, both channel will
contribute in the transport properties. For spin-up and
spin-dn channel, the contributions in DOS from differ-
ent orbitals are different, so different transport behav-
ior is also expected from both the channels. Therefore,
the study of transport properties from up and down spin
channel is essential, and further estimation of total See-
beck coefficient and electrical conductivity are required
to make comparison with experimentally observed value.
The spin polarized dispersion curves along the high sym-
metry directions (Γ-T-L-Γ-FB-T) of spin-up and spin-dn
channel are shown in Fig. 3a and 3b, respectively. It is
also evident from the Fig. 3 that this compound has half-
metallic ground state. From Fig. 3a, it is clearly observed
that dispersing bands (Band 1 and 2 ) crosses the Fermi
level EF at 9 different k-points, and the electrons in these
bands are responsible for the transport properties of this
compound. There will be negligibly small contributions
to the transport properties from those bands which do
not crosses the Fermi level. The energy of electrons lying
in bands 1 and 2 are more than ∼1 eV, which is cor-
responding to the temperature of ∼12000 K. Therefore,
the electrons in these bands will not affect the transport
properties of the compound in the temperature range un-
der study. For spin-dn channel, a clear cut energy gap
about Fermi level is observed between band 1 and 2.
The conduction band minimum lies at Γ point, whereas
maximum of VB lies at a k-point in between Γ and FB.
This shows that, spin-dn channel have an indirect band
gap. Using LSDA exchange correlation functional with
U value equal to 2.75 eV, the calculated energy gap for
spin-dn channel is found to be ∼50 meV, which is ∼100
times smaller than that of estimated energy gap (∼0.5
eV) of LaCoO3 compound with same U value.
39 At Γ
point in the VB, the bands 2 and 3 are doubly degen-
erate and this degeneracy get lifted along the Γ-FB and
Γ-L directions.
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FIG. 3: (Color online) Electronic band structure of
La0.75Ba0.25CoO3 compound, shown (a) spin-up
channel (top) and (b) spin-down channel (bottom).
The temperature dependent Seebeck coefficient (α)
and electrical conductivity per unit relaxation time (σ/τ)
for both spin channels are shown in the Fig. 4. From the
Fig. 4(a) and (b), it is clearly observed that the esti-
mated values of α in the temperature range 300-600 K
5are negative and positive for spin-up and spin-dn channel,
respectively. The negative values of α for spin-up chan-
nel suggests the presence of n-type charge carriers, which
is also expected from the metallic character of spin-up
channel observed in the band structure plots. For spin-
up channel, the value of α at 300 K is ∼ -0.4 µV/K and it
decreases almost linearly to the value ∼ -1 µV/K at 600
K. At 300 K, the value of α for spin-dn channel is ∼211
µV/K, which is ∼525 times larger than that of spin-up
channel. This large and positive value of α is found due
to unique band structure shown by down spin channel.
It is clearly observed from the Fig. 3b that, an almost
equal energy gap of ∼50 meV are present in between the
bottom of CB (band 1 ) and top of the VB (band 2 ) at
two different points along Γ to FB and Γ to L directions,
and this gap is corresponding to the temperature of ∼600
K. At Γ point, the energy band gap between top of the
band 3 (in VB) and bottom of the band 1 (in CB) is
∼77 meV, which is corresponding to the temperature of
∼900 K. In the VB, the top of band 3 (at Γ point) is
∼27 meV (corresponds to ∼300 K) lower than the en-
ergy corresponding to two peak of Band 2 along Γ to FB
and Γ to L directions. Therefore, a fraction of electrons
will be also thermally excited from the band 3, and will
do the contributions in the transport properties of the
compound in the temperature range 300-600 K. At 300
K, the large number of electrons are thermally excited
from the top of band 2 and gets occupied by the avail-
able states in C.B. (band 1 ). In the transfer process of
thermally excited electrons from Vb to CB, the holes are
created in the VB. The created holes in the band 3 (at Γ
point) and band 2 (at peak points along Γ to FB and Γ
to L directions) acts as a positive charge carriers and do
the positive contributions in the values of α of the com-
pound. At Γ point, the cusp like shape of band 2 suggest
that the created holes at Γ point act as electron-like and
do the negative contributions in the values of α. At this
point it is important to notice that, at Γ point the band
3 is more dispersive in comparison to the band 1 and
2. Therefore, due to especial band structure shown by
spin-dn channel, large and positive values of α are ex-
pected from the down-spin channel in the temperature
range under study.
Fig. 4c and 4d shows the variation of σ/τ with tem-
perature for spin-up and spin-dn channels, respectively.
For the spin-up channel the value of σ/τ at 300 K is
∼18.90 × 1019 Ω−1m−1s−1. From Fig. 4c, It is clearly
observed that the value of σ/τ continuously decreases
with increase in temperature, which is a typical metal
like behavior. At 600 K, it reaches to the value ∼18.80 ×
1019 Ω−1m−1s−1. The temperature dependent behavior
of σ/τ for spin-dn channel is shown in Fig. 4d. At 300
K, σ/τ is equal to ∼0.1 × 1019 Ω−1m−1s−1 and increases
almost linearly in the temperature range 300-600 K. At
600 K, its value is ∼0.33 × 1019 Ω−1m−1s−1. The tem-
perature dependent behavior of σ/τ suggests that this
compound have semiconductor-like behavior for down-
spin channel. At 300 K, the estimated value of σ/τ for
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FIG. 4: (Color online) Variation of transport
coefficients with temperature. (a and b) Seebeck
coefficient with temperature, (c and d) electrical
conductivity with temperature.
spin-up channel is ∼190 times larger than that of spin-dn
channel. Such large electrical conductivity observed for
spin-up channel is due to the availability of large number
of free electrons in spin-up channel. The total electrical
conductivity (σ) of the compound is simply sum of the
electrical conductivities of spin-up and spin-dn channels.
Therefore, the contributions in total electrical conduc-
tivity from spin-dn channel is very small. The values of
total Seebeck coefficient at different temperatures are ob-
tained by using the two-current model. The temperature
dependent variation of experimental and calculated value
of α is presented in the Fig. 5. As shown in Fig. 5a, we
obtained almost linear temperature dependent bahavior
of α, by considering the equal relaxation time (τup = τdn)
for both the spin channel. The difference between exper-
imental and calculated values of α are ∼7 and ∼11µV/K
at 300 K and 600 K, respectively. It is evident from Fig.
5a that neither magnitude nor temperature dependent
behavior of α are matching with experimentally observed
data in the temperature range 300-600 K. For both met-
als and semiconductors, the values of relaxation time are
normally temperature dependent and its values are typi-
cally in the range of 10−14 to 10−15 seconds.40 Therefore,
for understanding the experimentally observed data of α,
we have further considered the temperature dependent
relaxation time for both the spin channel. In order to
calculate total α using temperature dependent relaxation
time, the expression of α given by two current model can
be written as,41,42
α = [
α ↑ (σ ↑ /τup(T )) + α ↓ (σ ↓ /τdn(T ))
σ ↑ /τup(T ) + σ ↓ /τdn(T )
] (4)
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FIG. 5: (Color online) Variation of total Seebeck
coefficient (α) with temperature. Comparison of
Experimental and calculated α, shown (a) for τup = τdn
and (b) for τup 6= τdn.
where, τup(T ) and τdn(T ) are the used value of relaxation
time at a given temperature T.
At different temperatures, we have adopted the suitable
values of relaxation time for both the channels such that
calculated values of α match very closely with experi-
mental values in the temperature range 300-600 K. The
temperature dependent behavior of relaxation time for
spin-up (τup) and spin-dn (τdn) channels are shown in
the inset of Fig. 5b. For spin-up channel, an almost
linear behavior in the τup is noticed, whereas for the
spin-dn charge carriers the variations in the τdn is non-
linear. The values of τdn are larger than that of τup in
the temperature range 300-600 K. The temperature de-
pendent variation in τdn is very large in comparison to
τup and the value of τdn approaches to the value of τup at
600 K, which can be due to the semiconductor to metal
transition of spin-dn channel at ∼600 K. For the spin-
up channel, the used values of τup at 300 K and 600 K
are 0.1 ×10−14 and 0.037 ×10−14 seconds, respectively;
whereas for the spin-dn channel the values of τdn at 300
K and 600 K are 0.66 ×10−14 and 0.18 ×10−14 seconds,
respectively. Using these values of τup and τdn, we ob-
tained the values of α equal to ∼7.24 and ∼12.71 µV/K
at 300 and 600 K, respectively. The estimated values of
α using these values of relaxation times are very closed
to the experimentally observed data.
In order to know the details of the temperature depen-
dent variations of relaxation time of both spin-up and
spin-dn charge carriers, the τup and τdn curves are fitted
using the polynomial equations. The best possible fit for
τup and τdn curves are obtained by using the linear equa-
tion (A0 + A1T) and cubic equation (B0 + B1T + B2T
2
+ B3T
3), respectively. The values of coefficients obtained
from the linear fit are A0(∼0.17), A1(∼ -2 ×10
−4) and
from cubic fit are B0(∼4.5, B1(∼-2.3 ×10
−2), B2(∼4.4
×10−5) and B3(∼ -2.8 ×10
−8). To see the reliability of
the adopted values of relaxation time for both the spin
channel, we have also calculated the total electrical con-
ductivity. The electrical conductivity of the half-metallic
system is normally sum of the electrical conductivities of
both spin channel. Thus, the resultant electrical conduc-
tivity of the material can be expressed as,43
σ = σ ↑ +σ ↓ (5)
where, σ ↑ and σ ↓ are the electrical conductivities
of the spin-up and spin-dn channels, respectively. For
300 K, the value of σ equal to ∼1.95 × 105 Ω−1m−1 is
obtained by considering the τ values as 0.1 ×10−14 and
0.66 ×10−14 seconds for spin-up and spin-dn channels,
respectively. This calculated value of σ is found to be in
good agreement with the experimentally observed value
(∼2 × 105 Ω−1m−1).28 To the best of our knowledge,
the experimental values of relaxation time and electrical
conductivities in high-temperature region are not avail-
able for this compound. Therefore, the comparison of
adopted relaxation time and calculated values of electri-
cal conductivities by using these relaxation time are not
possible in the present study. It will be interesting to
see whether the adopted values of relaxation time here
are same to the experimental data of relaxation time
and electrical conductivities or not. Thus, the further
study of high temperature electrical conductivities and
relaxation times are desirable.
IV. CONCLUSIONS
In conclusion, we have investigated the temperature
dependent thermopower of La0.75Ba0.25CoO3 compound
in the temperature range 300-600 K. The value of α at
300 K is found to be ∼7 µV/K and remains almost con-
stant up to 450 K. Above 450 K, the value of α increases
with increase in temperature and reached to ∼13 µV/K
at 600 K. For the high-spin configuration of Co+3 and
Co4+ ions, the value of α estimated by Heikes formula
comes to be ∼16 µV/K, which is close to the experi-
mentally observed value at 600 K. The temperature de-
pendent behavior of α is studied by using the electronic
7structure calculations. The self consistency field calcula-
tion shows that La0.75Ba0.25CoO3 compound have ferro-
magnetic ground state structure. The large and positive
value of α obtained for the down spin channel is due to
unique dispersion curve shown by the spin-dn channel.
A good match between experimental and calculated val-
ues of α in 300-600 k is obtained by taking into account
of the temperature dependent values of relaxation time
for both the channels. At 300 K, the values of relax-
ation time used for up and down channels, 0.1 ×10−14
and 0.66 ×10−14 seconds also gives a very good match
between calculated and experimentally reported value of
electrical conductivity. Thus, the consideration of tem-
perature dependent relaxation time for both the spin-
channel plays an important role in the understanding of
TE properties of this compound.
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